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DETAILED ACTION 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-5, 7, and 21-25 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Cheng et al. (US PGPub 2005/0103636, hereinafter Cheng). 

The applied reference has a common assignee/inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 
U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing 
under 37 CFR 1.132 that any invention disclosed but not claimed in the reference was derived 
from the inventor of this application and is thus not the invention "by another," or by an 
appropriate showing under 37 CFR 1.131. 

Regarding claims 1, 5, and 7, Figure 6 of Cheng discloses a terminal metal layer 106/102 
disposed on a passivating layer 108/1 10; a diffusion barrier layer (116 and the CrCu portion of 
1 1 8) on said terminal metal layer; a conducting layer pad (Cu portion of 1 1 8) on said diffusion 
barrier; a hard test barrier layer (Ni) 122 (paragraph [0014]) on, and enclosing, said conducting 
layer pad; and a plate passivating layer (Au) 124 (paragraph [0014]) on said hard test barrier. 
Note that Cheng discloses layer 1 18 can be a multi-layered structure of Cu/CrCu (paragraph 
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[0013]). Therefore, the Cu layer is considered to be, the conducting layer pad, and the CrCu layer 
is considered to be part of the diffusion layer. 

Regarding claims 2-4 and 22-24, Figure 6 of Cheng discloses said diffusion barrier layer 
includes an adhesion layer (CrCu portion of 1 18) on barrier metallurgy (TiW) 116 (paragraph 
[0013]). 

Regarding claims 21 and 25, Figure 6 of Cheng discloses a terminal metal layer 106/102 
disposed on a passivating layer 108/1 10; a diffusion barrier layer (116 and the CrCu portion of 
1 1 8) on said terminal metal layer; a copper seed layer pad (Cu portion of 1 1 8) on said diffusion 
barrier; a nickel layer 122 (paragraph [0014]) plated to, and enclosing, said copper seed layer 

* 

pad; and a plate passivating layer (Au) 124 (paragraph [0014]) on said nickel layer. Note that 
Cheng discloses layer 118 can be a multi-layered structure of Cu/CrCu (paragraph [0013]). 
Therefore, the Cu layer is considered to be the copper seed layer pad, and the CrCu layer is 
considered to be part of the diffusion layer. 

Claims 1, 2, 5, 7, 21, 22, and 25 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Biggs et al. (US PGPub 2005/0062 1 70, hereinafter Biggs). 

The applied reference has a common assignee/inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 
U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing 
under 37 CFR 1.132 that any invention disclosed but not claimed in the reference was derived 
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from the inventor of this application and is thus not the invention "by another," or by an 
appropriate showing under 37 CFR 1.131. 

Regarding claims 1, 5, and 7, Figure 6 of Biggs discloses a terminal metal layer 16/18 
disposed on a passivating layer 12/14; a diffusion barrier layer 36 on said terminal metal layer; a 
conducting layer pad 38 on said diffusion barrier; a hard test barrier layer (Ni) 48 (paragraph 
[0012]) on, and enclosing, said conducting layer pad; and a plate passivating layer (Au) 50 
(paragraph [0012]) on said hard test barrier. 

Regarding claims 2 and 22, Biggs discloses layer 36 consists of a layer of Ta and a layer 
of TaN (paragraph [0008]). The Ta layer can be considered the adhesion layer and the TaN layer 
can be considered the barrier metallurgy. 

Regarding claims 21 and 25, Figure 6 of Biggs discloses a terminal metal layer 16/18 
disposed on a passivating layer 12/14; a diffusion barrier layer 36 on said terminal metal layer; a 
copper seed layer pad 38 on said diffusion barrier; a nickel layer 48 (paragraph [0012]) plated to, 
and enclosing, said copper seed layer pad; and a plate passivating layer (Au) 50 (paragraph 
[0012]) on said nickel layer. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 8-13 are rejected under 35 U.S.C. 102(e) as anticipated by Cheng or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Cheng in view of McCormick (US Pat. 
6,706,622). 

Regarding claims 8 and 11-13, Figure 6 of Cheng discloses a durable chip pad 
comprising: a terminal metal layer 106/102 disposed on a passivating layer 108/1 10 and 
connecting to underlying chip wiring through a via through said passivating layer; an 
adhesion/barrier layer (116 and the CrCu portion of 1 18) on said terminal metal layer; a seed pad 
(Cu portion of 1 18) on said adhesion/barrier layer; a hard test barrier layer (Ni) 122 (paragraph 
[0014]) plated on, and enclosing, said seed pad; and a plate passivating layer (Au) 124 
(paragraph [0014]) on said hard test barrier. Note that Cheng discloses layer 118 can be a multi- 
layered structure of Cu/CrCu (paragraph [0013]). Therefore, the Cu layer is considered to be the 
conducting layer pad, and the CrCu layer is considered to be part of the diffusion layer. Cheng 
discloses the passivating layer is formed on a semiconductor substrate (paragraph [0007]). This 
substrate is considered to be the IC chip. Cheng does not specifically disclose more than one pad 
on the chip. However, it is inherent that more than one pad is formed on the chip, since a chip 
with only one connection pad would be useless. Assuming, arguendo, Applicant can prove 
having more than one pad is not inherent; the claim would be obvious in view of McCormick. 
Figure 6 of McCormick discloses a plurality of interconnect pads formed on an IC chip. In view 
of such teaching, it would have been obvious to the ordinary artisan at the time the invention was 
made to modify the invention of Cheng by including more than one pad as taught by McCormick 
for the purpose of allowing separate electrical connections to different portions of the IC. 

* 



* 
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Regarding claims 9 and 1 0, Figure 6 of Cheng discloses said adhesion/barrier layer 
includes an adhesion layer (CrCu portion of 1 18) on barrier metallurgy (TiW) 116 (paragraph 
[0013]). 

Claims 8 and 1 1-13 are rejected under 35 U.S.C. 102(e) as anticipated by Biggs or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Biggs in view of McCormick 

Regarding claims 8 and 11-13, Figure 6 of Biggs discloses a durable chip pad on an IC 
chip 10, comprising: a terminal metal layer 16/18 disposed on a passivating layer 12/14 and 
connecting to underlying chip wiring through a via through said passivating layer; an 
adhesion/barrier layer 36 on said terminal metal layer; a copper seed pad 38 on said 
adhesion/barrier layer; a hard test barrier layer (Ni) 48 (paragraph [0012]) plated on, and 
enclosing, said seed pad; and a plate passivating layer (Au) 50 (paragraph [0012]) on said hard 
test barrier. Biggs does not specifically disclose more than one pad on the chip. However, it is 
inherent that more than one pad is formed on the chip, since a chip with only one connection pad 
would be useless. Assuming, arguendo, Applicant can prove having more than one pad is not 
inherent; the claim would be obvious in view of McCormick. Figure 6 of McCormick discloses 
a plurality of interconnect pads formed on an IC chip. In view of such teaching, it would have 
been obvious to the ordinary artisan at the time the invention was made to modify the invention 
of Biggs by including more than one pad as taught by McCormick for the purpose of allowing 
separate electrical connections to different portions of the IC. 
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Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cheng (or Cheng 
in view of McCormick) as applied to claim 13 above, and further in view of Homma et al. (US 
Pat. 6,798,050, hereinafter Homma) and Bhattacharya et al. (US PGPub 2003/0034489, 
hereinafter Bhatt). 

Regarding claim 14, semiconductor IC chips are fabricated from a wafer of 
semiconductor material, and the wafer is not diced into individual chips until after the ICs have 
been completed. Therefore, in order to make the device of Cheng, there must have been a 
plurality of IC chips on a wafer at an intermediate stage of processing. However, Cheng does 
not explicitly disclose that the wafer is diced into individual IC chips after forming the claimed 
metal layers on the IC chip substrate. Figures 9A-9E of Homma discloses forming a plurality of 
metal layers on a wafer prior to dicing the wafer into individual chips (col. 1 1, lines 38-41). In 
view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to further modify the invention of Cheng by dicing the wafer after forming 
the claimed metal layers, thereby resulting in a plurality of ICs (with the claimed structure) on a 
wafer. The ordinary artisan would have been motivated to further modify Cheng in the manner 
described above for the purpose of simply the production process for mass production. A further 
difference between Cheng and the claimed invention is the ICs are identical. Bhatt discloses 
forming a plurality of identical ICs on a wafer (paragraph [0030]). In view of such teaching, it 
would have been obvious to the ordinary artisan at the time the invention was made to further 
modify the invention of Cheng by having a plurality of identical ICs on a wafer for the purpose 
of simplifying the production process for mass production of a particular IC. Note that paragraph 
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[0003] of the instant application gives a special definition to the word "die" by stating, "Each 
array location is known as a die and each die may harbor an IC chip". In other words, a "die" is 
simply the portion of the wafer where the chip is located. Therefore, it is inherent that each of 
said plurality of identical ICs are located in a die on said wafer. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Biggs (or Biggs 
in view of McCormick) as applied to claim 13 above, and further in view of Homma and Bhatt. 

Regarding claim 14, semiconductor IC chips are fabricated from a wafer of 
semiconductor material, and the wafer is not diced into individual chips until after the ICs have 
been completed. Therefore, in order to make the device of Biggs, there must have been a 
plurality of IC chips on a wafer at an intermediate stage of processing. However, Biggs does not 
explicitly disclose that the wafer is diced into individual IC chips after forming the claimed metal 
layers on the IC chip substrate. Figures 9A-9E of Homma discloses forming a plurality of metal 
layers on a wafer prior to dicing the wafer into individual chips (col. 11, lines 38-41). In view of 
such teaching, it would have been obvious to the ordinary artisan at the time the invention was 
made to further modify the invention of Biggs by dicing the wafer after forming the claimed 
metal layers, thereby resulting in a plurality of ICs (with the claimed structure) on a wafer. The 
ordinary artisan would have been motivated to further modify Biggs in the manner described 
above for the purpose of simply the production process for mass production. A further 
difference between Biggs and the claimed invention is the ICs are identical. Bhatt discloses 
forming a plurality of identical ICs on a wafer (paragraph [0030]). In view of such teaching, it 
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would have been obvious to the ordinary artisan at the time the invention was made to further 
modify the invention of Biggs by having a plurality of identical ICs on a wafer for the purpose of 
simplifying the production process for mass production of a particular IC. Note that paragraph 

♦ 

[0003] of the instant application gives a special definition to the word "die" by stating, "Each 
array location is known as a die and each die may harbor an IC chip". In other words, a "die" is 
simply the portion of the wafer where the chip is located. Therefore, it is inherent that each of 
said plurality of identical ICs are located in a die on said wafer. 



Claims 1-5, 7-13, and 21-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McCormick in view of Degani. 

Regarding claims 1, 5, 7, 21 and 25, Figure 6 of McCormick discloses a chip pad 
comprising: a passivating layer 12; a diffusion barrier layer 16; a conducting layer pad (copper 
seed layer) 18 on said diffusion barrier layer; a hard test barrier (Ni) layer 26 (col. 3, lines 31-33) 
plated to, and enclosing, said copper seed layer pad; and a plate passivating layer (Au) (col. 3, 
lines 39-41) on said nickel layer. Note that it can be considered that the nickel layer 26 encloses 
layer 18 since it covers the only exposed surface of the layer (the upper surface). The difference 
between McCormick and the claimed invention is a terminal metal layer disposed on the 
passivating layer. Figures 1 and 9 of Degani disclose an aluminum terminal metal 13 on a 
passivating film 12, below a diffusion barrier layer 21/22. In view of such teaching, it would 
have been obvious to the ordinary artisan at the time the invention was made to modify the 
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invention of McCormick by including the aluminum terminal layer of Degani for the purpose of 
further protecting the underlying circuitry during bonding, while maintaining a low resistance 
contact. 

Regarding claims 8 and 11-13, Figure 6 of McCormick discloses a plurality of chip pads 
on an IC chip 10, one or more of the chip pads being a durable pad comprising: a passivating 
layer 12; a diffusion barrier layer 16; a conducting layer pad (copper seed layer) 18 on said 
diffusion barrier layer; a hard test barrier (Ni) layer 26 (col. 3, lines 31-33) plated to, and 
enclosing, said copper seed layer pad; and a plate passivating layer (Au) (col. 3, lines 39-41) on 
said nickel layer. Note that it can be considered that the nickel layer 26encloses layer 1 8 since it 
covers the only exposed surface of the layer (the upper surface). The difference between 
McCormick and the claimed invention is a terminal metal layer disposed on the passivating layer 
and connecting to underlying chip wiring through a via through said passivating layer. Figures 1 
and 9 of Degani disclose an aluminum terminal metal 13 on a passivating film 12, below a 
diffusion barrier layer 21/22, wherein the terminal metal layer 13 connects to an underlying 
substrate through a via in the passivating layer. In view of such teaching, it would have been 
obvious to the ordinary artisan at the time the invention was made to modify the invention of 
McCormick by including the aluminum terminal layer of Degani for the purpose of further 
protecting the underlying circuitry during bonding, while maintaining a low resistance contact. 

Regarding claims 2-4, 9, 10, and 22-24, it would have been further obvious to modify 
McCormick by using the diffusion barrier layer 21/22 of Degani, which comprises a Ti barrier 
layer 21 and a CrCu adhesion layer 22 (col. 3, lines 40-50 of Degani) for the purpose of 
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providing a well known barrier material and improving adhesion between the terminal metal 
layer and the overlying copper seed layer. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over McCormick in 
view of Degani as applied to claim 13 above, and further in view of Homma and Bhatt. 

Regarding claim 14, semiconductor IC chips are fabricated from a wafer of 
semiconductor material, and the wafer is not diced into individual chips until after the ICs have 
been completed. Therefore, in order to make the device of McCormick, there must have been a 
plurality of IC chips on a wafer at an intermediate stage of processing. However, McCormick 
does not explicitly disclose that the wafer is diced into individual IC chips after forming the 
claimed metal layers on the IC chip substrate. Figures 9A-9E of Homma discloses forming a 
plurality of metal layers on a wafer prior to dicing the wafer into individual chips (col. 11, lines 
38-41). In view of such teaching, it would have been obvious to the ordinary artisan at the time 
the invention was made to further modify the invention of McCormick by dicing the wafer after 
forming the claimed metal layers, thereby resulting in a plurality of ICs (with the claimed 
structure) on a wafer. The ordinary artisan would have been motivated to further modify 
McCormick in the manner described above for the purpose of simply the production process for 
mass production. A further difference between McCormick and the claimed invention is the ICs 
are identical. Bhatt discloses forming a plurality of identical ICs on a wafer (paragraph [0030]). 
In view of such teaching, it would have been obvious to the ordinary artisan at the time the 
invention was made to further modify the invention of McCormick by having a plurality of 
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identical ICs on a wafer for the purpose of simplifying the production process for mass 
production of a particular IC. Note that paragraph [0003] of the instant application gives a 
special definition to the word "die" by stating, "Each array location is known as a die and each 
die may harbor an IC chip". In other words, a "die" is simply the portion of the wafer where the 
chip is located. Therefore, it is inherent that each of said plurality of identical ICs are located in 
a die oh said wafer. 

Response to Arguments 
Applicant's arguments filed November 10, 2006 have been fully considered but they are 
not persuasive. 

Applicant argues regarding the 102(e) rejection using Cheng and Biggs by stating "Since 
the present applicant was filed prior to the publication date of both applications, neither Cheng et 
al. nor Biggs et al. is available as a reference under 35 U.S.C. § 102(e)". Applicant has 
apparently misinterpreted 35 U.S.C. § 102(e). When using a published application as prior art, 
the examiner can rely on the filing date of that application (see MPEP 706.02(f)). Since both 
Cheng and Biggs were filed prior to the invention of Applicant, the references can be relied upon 
under 35 U.S.C. §102(e). 

Applicant argues regarding McCormick and Degani that McCormick does not disclose a. 
nickel layer plated to, and enclosing, said copper seed layer pad. Although the claim has been 
amended, the examiner is essentially applying the same interpretation in the above rejections of 
claims 1, 8, and 21. Applicant states, "However, what McCormick really teaches is that layer 15 
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is only partially enclosed by the copper layer 18 and by the passivation layer 32" (it is assumed 
Applicant meant layer 16, not layer 15). This statement acknowledges that layer 18 at least 
partially encloses layer 16. The claim does not require the hard test barrier to completely 
surround/enclose the seed pad. In fact, the instant specification shows the hard test barrier does 
not completely enclose the seed layer pad, but instead merely covers the top and side surfaces. 
Therefore, it appears Applicant is also using a broad interpretation of the term "enclosing". It is 
unclear why Applicant's disclosed embodiment, which only partially encloses the seed layer pad, 
reads on the claim, but the partially enclosing hard test barrier layer of McCormick, does not 
read on the claim. The specification does not explicitly provide a special definition of the term 
"enclosing" requiring the hard test barrier to cover the top and side surfaces of the seed layer 
pad. Therefore, the breadth of the Examiner's interpretation is consistent with the breadth of 
Applicant's interpretation. 

» 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew C. Landau whose telephone number is (571) 272-1731. 

The examiner can normally be reached from 8:30 AM - 5:30 PM. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Kenneth Parker can be 
reached on (571) 272-2298. The fax phone numbers for the organization where this application 
or proceeding is assigned are (571) 273-8300 for regular communications and (571) 273-8300 
for After Final communications. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should any questions arise regarding access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

* 

Matthew OL^andau 
January 30, 2007 



